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1. EXECUTIVE SUMMARY

The dust levels measured by EPSL's air quality monitors have declined since summer due to more 
offshore winds and reduced wind speeds typical of autumn conditions. There were no exceedances 
of any of the criteria listed on the Ports licence that relate to dust during June 2011. Most of the 
dust originates from CBH grain loading and unsealed surfaces including the Port beach. On the 
20th March 2011, CBH began undertaking dust reduction trials for Berth 1 shiploading. Potential 
reductions in dust are anecdotal but performance monitoring has been commissioned by CBH for 
late July 2011. Validation of the performance of the dust reduction measures has been 
commissioned by CBH and is expected to begin in August 2011. This is required before the 
treatment is potentially expanded to all seven shiploaders.   

The monitoring data required by EPSL’s operating licence (amended 27th February 2011) for 
spodumene loading relates to concentrations of silica, lithium and zinc measured in suspended 
particulates. The concentrations of silica and lithium remain extremely low, and generally beyond 
the reportable detection limits. This is in contrast to zinc whose baseline data contains zinc 
probably from galvanised materials, both within the Port and the Esperance town. The baseline 
data now exceeds twelve months for lithium and six months for silica and zinc, 12 fold longer than 
the 14 days of baseline sampling accepted by DEC in the works approval documentation. DEC has 
requested further baseline monitoring continue unless spodumene is removed from the operating 
licence.. 

The nickel dust data (TSP) over the last three years has not been close to exceeding the daily limit 
of 0.14 � g/Ni/m3 since implementation of the offshore wind arc for ship loading in December 2008. 
This raises questions on the purpose and future direction of this monitoring. It is proposed that 
monitoring at these sites bordering the Esperance community are used to assess compliance with 
the annualised nickel guideline (0.003  � g/Ni/m3). This is consistent with the precautionary 
principle.  

The continued monitoring of low exposure dust gauges and all rainwater tanks does not reflect the 
environmental risks posed by lead and nickel dust from the Port. This demonstrated by the long 
term deposition data for lead and nickel being below the limits of detection at most sites for the two 
to three years. This is because lead exports stopped four years ago, cleanup of the Port and 
Esperance town has been undertaken, nickel containerisation has increased, and the relatively 
small amount of bulk exported is only loaded in offshore winds. The dust gauge monitoring is also 
duplicating monitoring being carried out by the Department of Transport through the ECRP over 
the next two years. The future of the dust gauge and rainwater tanks monitoring will be discussed 
further with DEC and  stakeholders at a Port Consultative Committee (PCC) meeting in August. 
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2. INTRODUCTION  

2.1 Licence Reporting Conditions 

Esperance Ports Sea & Land (EPSL) was issued Licence L5099/1974/13 (‘the licence’) on 
the 24th February 2011 available on the DEC website (http://www.dec.wa.gov.au). This 
report is compiled and issued in compliance with Condition 14 and the reporting 
requirements of Condition 16.  

2.2 Location of Monitoring Stations 

As required by the Licence, ambient monitoring is being undertaken at four locations 
surrounding the port operations (Figure 1 ) and one location in the community 
approximately 1.6 km from the Port. The location of site 4, shown in Figure 1 , is 36 
Bostock Street, approximately 50 m from the Port boundary. It was moved there on 4 
November 2010 from 12 Panorama Place, approximately 190m from the Port boundary. 
The monitor locations were chosen in consultation with the Department of Environment 
and Conservation (DEC) and the Department of Health (DoH). 

For a detailed explanation, please refer to the EPSL website:  
http://www.epsl.com.au/envmon.asp

The devices installed at each of these locations (Figure 1 ) are referred to as Sites 1 to 5 
and each consists of; 

· A Tapered Element Oscillating Microbalance (TEOM) unit recording PM10, 

· A High Volume Air Sampler (HVAS) unit monitoring total suspended particulates 
(TSP). The HVAS filter papers according to the Licence (L5099/1974/13) are 
analysed daily during the period of October to March for TSP and every third day for 
iron, nickel, lead and sulphur (NATA, 2009a). Metals and sulphur are also analysed 
when there is any exceedance of 90 � g/m3 criteria and/or when winds are greater 
than 10m/s in three consecutive hours while in the 45 -180 degree wind arch (refer 
to Table 2, row 3 and 4 of Licence); The Site 5 community monitor consists of a 
HVAS unit measuring TSP.  

EPSL also reports on air quality from the following (as stipulated in the Licence): 

· An OPSIS SM200-series for collecting PM10 on a PVC filter for the analysis of silica 
quartz is also located at Sites 1, 2 and 4. Silica concentrations are determined by 
analysis of PM10 particulate on filter papers by MPL who are NATA accredited for an 
in-house method adapted from occupational exposure sample analysis for silica 
(respirable quartz) (NATA, 2011); 

· Sixteen dust deposition gauges with eleven co-located rainwater tanks. The total 
deposition rate is calculated and the dust collected is speciated into nickel, lead, iron 
and sulphur to allow a deposition rate for these contaminants to be determined 
(NATA, 2009b). The concentration of these contaminants in the rainwater tanks is 
also analysed; and 
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· Two dust deposition gauges located within the port facility (analysed as per the 
above gauges). 

EPSL has commissioned an Australian Standards compliant meteorological monitoring 
station at the EP7 monitoring site adjacent to Berth 3 (Figure 1 ). The data recorded at this 
station is recorded in 5 minute measurements and it is then used to calculate hourly wind 
speed, wind direction and to produce the wind roses in Figure 2 . 

This report documents the data from each of these monitor stations for April 2011 and 
compares the results to the applicable impact assessment criteria.  

3. IMPACT ASSESSMENT CRITERIA 

For the purposes of this report, the following criteria have been used for comparison to the 
measured concentrations of contaminants in air and dust deposition rates. The criteria are 
applicable at all sensitive receptors located outside the port boundary. They are as follows: 

· 50 � g/m3 as a maximum 24-hour average concentration for PM10 (NRPC, 2003 and 
Licence L5099/1974/13); 

· 0.5 � g/m3 as an annual concentration for lead (NEPC, 2003). 

· 90 � g/m3 as a maximum 24-hour average concentration target for TSP (from 
Licence L5099/1974/13); 

· 0.14 � g/m3 as a maximum 24-hour average concentration target for nickel (from 
Licence L5099/1974/13); 

· 10 � g/m3 as a maximum 24-hour average concentration target for silica quartz; 

Note that although a TSP standard exists for lead and nickel none exist for lithium, zinc, 
sulphur or iron;  

· 4 000 mg/m2/month maximum allowable insoluble dust deposition rate (NSW EPA, 
2005).  

Note that although a dust deposition guideline exists for total deposited insoluble dust; 
there are no guidelines for other deposited contaminants such as lead, nickel, sulphur and 
iron.  

In addition to the above, the following Australian Drinking Water Guidelines (ADWG) has 
been used for comparison of the results of the rainwater tank monitoring: 

· 0.02 mg/L for nickel in drinking water ((NHMRC/NRMMC, 2004); 

· 0.01 mg/L for lead in drinking water (NHMRC/NRMMC, 2004); and 

· 2 mg/L for iron in drinking water (WHO, 2006) 
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Figure 1: Location of EPSL’s Air Quality Monitoring  and Meteorological Stations  

Sites 1, 2, 3 & 4 monitor PM10, TSP, metals & sulphur. Silica is measured at Sites 1, 2, & 4. E-
samplers measure TSP in real time at Sites EP5 to EP8. EP7 has a meteorological station. 
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4. METEOROLOGY 

During June 2011 the winds were variable ranging from 0% to 22% (refer to Figure 2 ) to 
each of the segments of the wind rose.  

The maximum hourly average wind speed of 15.09 m/s (30 Knots) was from the N at 1237 
hours on the 28th June 2011. The ‘Beaufort Wind Force Scale’ is a measure of 
understanding wind speeds in descriptive terminology. A wind speed of 15.09 m/s is 
described as ‘fresh winds’ (BOM, 2011).  

Station: EP7Met Station
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Figure 2: June 2011 Wind Rose from EP7 Meteorologic al Station 
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5. PORT ACTIVITIES 

EPSL had a total throughput of approximately 722,159 tonnes of various products during 
June 2011. Of this, approximately 694,240 tonnes (96%) were exported and approximately 
27,919 tonnes (4%) were imported. The product tonnage, date and time of each ship 
arrival/departure is presented for each berth in Table 1.  

During June 2011 EPSL also received: 

· 550,406 tonnes of iron ore from 77 trains; and 

· 8,175 tonnes of nickel sulphide concentrate from 118  trucks in containers 

Table 1: Shipping Activities at EPSL – June 2011 

Vessel Name IMO Date In Time In Date Out Time Out Commodi ty Tonnes Import/Export Berth # Berth Hrs

ALADDIN RAINBOW 9196307 01-Jun-11 5:54 02-Jun-11 19:00 BARLEY 6180 EXPORT 1 37.10
BARLEY 24415 EXPORT 1

CAPTAIN T 9155315 04-Jun-11 14:52 05-Jun-11 10:24 BARLEY 7502 EXPORT 1 19.53
BARLEY 5123 EXPORT 1

STELLA ELTANIN 9169342 22-Jun-11 18:54 25-Jun-11 19:12 WHEAT 33000 EXPORT 1 72.30
NEW SAILING STAR 9580493 04-Jun-11 13:06 07-Jun-11 0:48 UREA 4194 IMPORT 2 59.70
RUBY STAR 9516703 08-Jun-11 13:06 13-Jun-11 0:30 UREA 7003 IMPORT 2 107.40
VOGE RENATE 9154854 13-Jun-11 2:24 14-Jun-11 2:00 NICKEL CONCENTRATE 9908 EXPORT 2 23.60
HAL PENDANT 9223899 14-Jun-11 3:54 20-Jun-11 13:06 CONTAINERS EMPTY 1028 IMPORT 2 153.20

1023 IMPORT 2
Nickel Conc. (cont) 11498 EXPORT 2

NICKEL IN BULKER BAGS 1899 EXPORT 2
KING WHEAT 9392092 22-Jun-11 10:36 23-Jun-11 5:40 NICKEL CONCENTRATE 5966 EXPORT 2 19.07
BRITISH HARMONY 9288813 23-Jun-11 7:33 25-Jun-11 16:22 GAS OIL 14140 IMPORT 2 56.82

UNLEADED PETROL 523 IMPORT 2
OPAL HARMONY 25-Jun-11 18:06 26-Jun-11 21:26 CONTAINERS EMPTY 8 IMPORT 2 27.33

Nickel Conc. (cont) 6451 EXPORT 2
MCL ALGER 9513634 26-Jun-11 22:30 28-Jun-11 16:15 Nickel Conc. (cont) 6623 EXPORT 2 41.75
CAPE PROVIDENCE 9461257 10-Jun-11 9:06 13-Jun-11 3:15 IRON ORE FINES 116493 EXPORT 3 66.15

IRON ORE LUMP 50007 EXPORT 3
GREAT SUNRISE 9165322 13-Jun-11 5:40 16-Jun-11 22:10 IRON ORE LUMP 153489 EXPORT 3 88.50
CAPE SOPHIA 9342891 25-Jun-11 8:45 27-Jun-11 1:15 IRON ORE LUMP 95661 EXPORT 3 40.50
KIRMAR 9212113 27-Jun-11 3:12 04-Jul-11 6:30 IRON ORE FINES 115025 EXPORT 3 171.30

IRON ORE LUMP 45000 EXPORT 3

Total 722159
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6. DATA ANALYSIS 

6.1 Sampling Times and Date Stamping 

Samples are collected from the network of air quality monitoring stations (refer to Figures 
1 and 11) according to the following: 

· Daily PM10 average concentrations are calculated from 5-minute averages generated 
by validated data from Ecotech, approximately midday to midday (Table 2); 

· 24 hour average concentrations of silica were measured from 1200 hours to 1200 
hours at Sites 2 and 4 from December 2010 to June 2011. Sites 1 was measured for 
silica from March 2011 once the repairs for the Opsis meter were complete (refer to
Figure 3 for silica results).  

· 24 hour average concentrations of TSP are measured on filter papers changed at 
approximately 1200 hrs every day (refer to Table 3 and Figure 4 for TSP); 

· Daily TSP samples are also analysed for concentrations of metals (Figures 5 to 10 );  

· Monthly dust deposition averages are collected by measuring total dust accumulated 
in dust gauges over approximately 30 (+/- 2) days. The results from the sampling 
period are then corrected to a standard month. Dust deposition and associated 
metal and sulphur deposition rates are reported in mg/m2/month (Table 4-5); and 

· Rainwater tank samples are collected with the dust deposition gauge samples, and 
are sent to the laboratory for analysis (Table 6). 

���������	 �����������	����
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6.2 Dust as PM 10  

The daily average monitoring results from the four TEOMs for June 2011 (in Table 2 ) did not show 
any exceedances for the 24-hour average PM10 dust concentrations.  The highest value was 46.5 
µg/m3 at Site 3 between 17/06/2011 12:00 and 18/06/2011 12:00.

Table 2: Daily Average TEOM PM 10 Concentrations for June 2011 

24-hour averages are calculated from midday to midday

1/06/11 12:00 2/06/2011 12:00 10.8 12.4 10.7
2/06/11 12:00 3/06/2011 12:00 16.4 18.8 16.0 14.1
3/06/11 12:00 4/06/2011 12:00 9.3 9.0 9.7
4/06/11 12:00 5/06/2011 12:00 20.7 15.5 11.6
5/06/11 12:00 6/06/2011 12:00 20.0 12.5 12.9
6/06/11 12:00 7/06/2011 12:00 10.3 10.4
7/06/11 12:00 8/06/2011 12:00 13.0 18.8
8/06/11 12:00 9/06/2011 12:00 12.2 13.4 17.0 16.1
9/06/11 12:00 10/06/2011 12:00 6.9 7.7 10.1 9.4
10/06/11 12:00 11/06/2011 12:00 5.2 5.8 9.3 9.8
11/06/11 12:00 12/06/2011 12:00 7.0 7.5 8.5 9.5
12/06/11 12:00 13/06/2011 12:00 6.1 6.6 8.2 8.9
13/06/11 12:00 14/06/2011 12:00 7.2 8.3 7.5 11.1
14/06/11 12:00 15/06/2011 12:00 9.1 9.8 9.7 10.2
15/06/11 12:00 16/06/2011 12:00 11.6 11.8 11.8 12.3
16/06/11 12:00 17/06/2011 12:00 20.2 20.7 21.9 22.4
17/06/11 12:00 18/06/2011 12:00 31.2 34.3 46.5 44.5
18/06/11 12:00 19/06/2011 12:00 17.0 17.2 16.7 17.7
19/06/11 12:00 20/06/2011 12:00 12.4 12.7 12.4
20/06/11 12:00 21/06/2011 12:00 24.6 23.9
21/06/11 12:00 22/06/2011 12:00 17.0 18.7 14.9
22/06/11 12:00 23/06/2011 12:00 16.4 20.1 16.3 18.6
23/06/11 12:00 24/06/2011 12:00 12.8 20.0 8.5
24/06/11 12:00 25/06/2011 12:00 10.8 10.9 10.7
25/06/11 12:00 26/06/2011 12:00 11.6 13.8 10.2 11.0
26/06/11 12:00 27/06/2011 12:00 19.6 21.2 14.8 13.3
27/06/11 12:00 28/06/2011 12:00 11.9 11.9 13.6 29.4
28/06/11 12:00 29/06/2011 12:00 26.8 27.5 26.2 28.7
29/06/11 12:00 30/06/2011 12:00 13.8 15.3 14.8 14.4
30/06/11 12:00 1/07/2011 12:00 6.4 6.2 6.4 7.1

Site 3 PM 10 

(µg/m³)
Site 4 PM 10 

(µg/m³)
Start Date End Date 

Site 1 PM 10 

(µg/m³)
Site 2 PM 10 

(µg/m³)

Note: Missing data for TEOM Sites 1 from 3rd/4thto 7th/8th was due to power interruption. Missing 
data for TEOM Site 2 on 20th/21st was due to intermittent data transmission errors.  Missing data for 
TEOM Site 4 on the dates of 1st/2nd, 6th/7th, 7th/8th, 19th/20th, 20th/21st, 21st/22nd, 23rd/24th, 24th/25th

was due to intermittent instrument faults and high level of noise due to unstable shelter temperature. 
This information is taken from Ecotech’s ‘Valid Data Exception Report’ (see Appendix B ) 

���������	 �����������	����
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6.3 Silica as Quartz 

Silica concentrations measured since 16th December 2010 have been predominantly 
below the limit of detection (0.1 µg/m3) (refer to Figure 3 ). All values during June were 
below the limit of detection (<0.1 µg/m3) and therefore, below the licence criteria of 
10µg/m3. The laboratory results can be found in Appendix B .  

DEC approved sufficient baseline data for silica prior to handling of spodumene as 14 
days in the Works Approval documentation. Despite this, Galaxy and EPSL are 
continuing to conduct the monitoring for a period of up to 12 months..  
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Figure 3: Silica Concentrations from December 2010 to June 2011 at Sites 1, 2 and 4 .  
Note: the Opsis at Site 1 was under repair between December 2010 and February 2011. Data missing during 
May at Site 4 was due to a machine fault.

6.4 Dust as Total Suspended Particulate (TSP) 

The monitoring results for TSP from the five HVAS sites for June 2011 are presented in Table 3. 
The laboratory results are attached in Appendix B . There were no TSP exceedances, above the 
90 µg/m3 criteria, during June 2011. The highest value was 48 µg/m3 at Site 4 between 22/6/2011 
12:00 and 23/6/2011 12:00. 

To potentially reduce the grain dust from Berth 1 shiploading, on the 20th March 2011, CBH began 
undertaking dust reduction trials. Potential reductions in dust are anecdotal but performance 



EPSL Ambient Air Quality Monitoring Report – June 2011 

Page 12 
_____________________________________________________________________________________________________________ 

monitoring is planned for August 2011. This monitoring requires validation of the performance 
before the treatment is potentially expanded to all seven shiploaders.   

The long term data shows that the dust exceedances in the 2010/11 period have been consistent 
with TSP levels of the preceding two of 2008/09 and 2009/10 (refer to Figure 4 ). This is with 
exception of Site 4 with increased exceedances since its relocation in November 2010 from 
Panorama Place, that is 190m from the Port border, to its Bostock Street location now only 50m 
from the Port boundary. The 2010/11 winter period has had less dust exceedances than the 
preceding two winters of 2008/08 and 2009/10. 

Table 3: TSP Concentrations for June 2011   

Site 1 Site 2 Site 3 Site 4 Site 5
TSP 

(µg/m³)
TSP 

(µg/m³)
TSP 

(µg/m³)
TSP 

(µg/m³)
TSP 

(µg/m³)
1/06/2011 12:00 2/06/2011 12:00 17 21 20 17 21

2/06/2011 12:00 3/06/2011 12:00
3/06/2011 12:00 4/06/2011 12:00
4/06/2011 12:00 5/06/2011 12:00 24 44 25 21 30
5/06/2011 12:00 6/06/2011 12:00
6/06/2011 12:00 7/06/2011 12:00
7/06/2011 12:00 8/06/2011 12:00 21 18 39 34 19
8/06/2011 12:00 9/06/2011 12:00
9/06/2011 12:00 10/06/2011 12:00

10/06/2011 12:00 11/06/2011 12:00 6.1 8.7 25 26 8.3
11/06/2011 12:00 12/06/2011 12:00
12/06/2011 12:00 13/06/2011 12:00 8.3 12 20 26 9.2
13/06/2011 12:00 14/06/2011 12:00 21 23 24 24 25
14/06/2011 12:00 15/06/2011 12:00
15/06/2011 12:00 16/06/2011 12:00
16/06/2011 12:00 17/06/2011 12:00 30 32 35 33 31
17/06/2011 12:00 18/06/2011 12:00
18/06/2011 12:00 19/06/2011 12:00

19/06/2011 12:00 20/06/2011 12:00 19 22 20 23 18
20/06/2011 12:00 21/06/2011 12:00
21/06/2011 12:00 22/06/2011 12:00
22/06/2011 12:00 23/06/2011 12:00 26 45 28 32 48
23/06/2011 12:00 24/06/2011 12:00
24/06/2011 12:00 25/06/2011 12:00
25/06/2011 12:00 26/06/2011 12:00 16 29 14 14 19
26/06/2011 12:00 27/06/2011 12:00
27/06/2011 12:00 28/06/2011 12:00
28/06/2011 12:00 29/06/2011 12:00 24 28 25 27 24
29/06/2011 12:00 30/06/2011 12:00
30/06/2011 12:00 31/05/2011 12:00

Bold  - Correspond to the Winter sampling schedule 1st April to the 31st October

Daily averages are calculated by Ecotech using a minimum of 75% valid readings every 5 minutes.

Additional TSP data on 12th/13th correspondended with, bulk nickel ship loading.

Bold  - Exceedance of the 24hr target criteria (90 µg/m3)

Start Date and Time 
(WST)

Start Date and Time 
(WST)
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Figure 4: Concentrations of Total Suspended Particu late (TSP) by High Volume Air Samplers 
(HVAS) at Sites 1 to 5.  

Note: Site 4 was relocated from 12 Panorama Place to 36 Bostock Street on 4/11/2010
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7. TSP METAL SPECIATION ANALYSES 

The data for metal speciation in the filtered particulates (TSP) is provided in the laboratory 
reports Appendix B , in Table 4 and is plotted with historical data in Figures 5 to 10. DEC 
and DoH request the data is reported in an editable table within the document, since they 
use this data in their research. The results are summarised as follows: 

7.1 Lithium 

Lithium was identified by EPSL as an indicator for spodumene, a lithium containing 
mineral. Lithium is a suitable indicator since the background levels are low. The laboratory 
detection limits have recently decreased from 0.004 to 0.001� g/m3. The levels detected 
between 19th May 2010 and June 2011 are marginally above the limits of detection, 
between 0.001 to 0.004 � g/m3 (refer to Figure 5 ). The highest 24 hour concentration being 
0.004� g/m3 at Site 3 between the 8th and 9th June 2011. The NATA accredited laboratory 
reassessed the detection limits in mid year, accounting for the lower detection limit in 2011 
(refer to Figure 5 ). There are currently no health criteria for lithium in dust.  

7.2 Zinc 

Zinc was required as another indicator of spodumene by a late amendment to the EPSL 
licence in February 2011 (L5099/1974/13). Since monitoring commenced the 
concentrations of zinc are all above detection limits (0.002µg/m3). The two maximum 24-
hour average concentrations were both 2.3 µg/m3 both occurring between the 4/6/2011 
and 5/6/2011, one at Site 1 and the other at Site 2. All sites detected higher zinc values in 
June than the previous four months. The variability of zinc (refer to Figure 6 ), raises the 
question of its sensitivity as an indicator of spodumene. Zinc is used in galvanised 
materials throughout Esperance town and the Port, and is released as these materials 
corrode. 

Zinc currently has no associated health criteria in dust and therefore no specified limit. The 
requirement for continued zinc monitoring and analyses will be reassessed once it is 
determined if handling of spodumene product will occur at EPSL in the future. 
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Figure 5: Concentrations of Lithium measured in Tot al Suspended Particulate (TSP) by High 
Volume Air Samplers (HVAS) at Sites 1 to 5 from May  2010 to June 2011.   

Note: Site 4 was relocated from 12 Panorama Place to 36 Bostock Street on 4/11/2010 
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Figure 6: Concentrations of Zinc measured in Total Suspended Particulate (TSP) by 
High Volume Air Samplers (HVAS) at Sites 1 to 5 fro m February to June 2011 
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7.3 Nickel 

The maximum 24-hour average concentration of nickel during June 2011 was 0.022 µg/m3 

recorded at Site 4 between the 13th and 14th of June 2011, seven fold below the licence 
criteria. This maximum concentration of nickel coincided with the maximum monthly TSP 
level of 24 µg/m3 recorded for the same sample. The nickel level constituted 0.092% of 
the TSP.  

Overall, the quantity of detectable nickel in TSP has declined in comparison to the 
previous two summers (refer to Figure 7 ) and this is likely to be the result of reduced bulk 
nickel loading and implementation of the policy to only load in offshore winds. This is with 
exception of Site 4 whose increased level of nickel coincides with relocation of the HVAS 
machine from Panorama Place, 190m from Port border, to Bostock Street (50m from the 
Port boundary) on 4th November 2010. 

The nickel dust data (TSP) over the last three years has not been close to exceeding the 
daily limit of 0.14 � g/Ni/m3 since implementation of the offshore wind arc for ship loading 
in December 2008. EPSL has proposed that the sites bordering the Esperance community 
be used to assess compliance with the annualised nickel guideline (0.003  � g/Ni/m3). This 
is consistent with the precautionary principle However the Department of Health have 
advised that monitoring should continue as normal, and recommend installation of 
additional monitoring sites further into the community. DoH indicate all data will be used to 
assess compliance with the annualised guideline. However, the criteria for acceptable 
compliance has not been discussed or accepted by with stakeholders. . 
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Figure 7: Concentrations of Nickel measured in Tota l Suspended Particulate (TSP) by High 
Volume Air Samplers at Sites (HVAS) 1 to 5 after im plementation of the offshore wind 
loading arc (12/12/2008) to June 2011. Note: Site 4 was relocated from 12 Panorama Place to 36 
Bostock Street on 4/11/2010.
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7.4 Iron 

The highest 24-hour average concentration of iron during June 2011 was 1.3 � g/m3 which 
occurred twice at Site 2 between the 4th and 5th of June and 22nd and 23rd of June with the 
iron constituting 3.0% and 2.9% of the TSP respectively. The overall average percentage 
iron (%Fe) in TSP for the last three years is 1.5% (refer to Figure 8  below). The average 
percentage iron in TSP is unchanged, despite an increase in iron ore export from 7.6 to 
9.0 million tonnes per annum.  
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Figure 8: Percentage of Iron measured in Total Susp ended Particulate (TSP) by High Volume 
Air Samplers (HVAS) at Sites 1 to 5 from February 2 008 to June 2011  

Note: Site 4 was relocated from 12 Panorama Place to 36 Bostock Street on 4/11/2010 

7.5 Sulphur 

The highest 24-hour average sulphur concentration during June 2011 was 3.1� g/m3

representing 12.4% of the TSP concentration (25 � g/m3) recorded at Site 3 between the 
10th and 11th June 2011. There has been no import or export of sulphur since September 
2009 but a shipment was unloaded during July 2011. There are no assessment criteria for 
sulphur in air. There is also no significant change in total sulphur measured in TSP. The 
sulphur concentrations are more seasonally influenced than the metals (refer to Figure 9 ) 
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due to sulphur being an abundant element commonly found in both marine and terrestrial 
environments.  
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Figure 9: Concentrations of Sulphur measured in Tot al Suspended Particulate (TSP) 
by High Volume Air Samplers at Sites 1 to 5 from Fe bruary 2008 to June 2011 Note: 
Site 4 was relocated from 12 Panorama Place to 36 Bostock Street on 4/11/2010.
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7.6 Lead 

The limit of detection for lead in air is 0.005� g/m3 (recently been increased from 0.003� g/m3). MPL 
have recently updated their quality control process that included re-assessment of detection limits 
on the ICP-AES. A Method Detection Limit (MDL) and a Practical Quantitation Limit (PQL) were 
generated using more robust statistical criteria. The lines in the data distribution are due to values 
being reported to the third decimal place but values to a fourth decimal place are beyond LD 
(Figure 10 ). All lead concentrations in TSP for June 2011 were <0.005� g/m3 (below level of detect) 
and below the licence criteria of 0.5� g/m3. Export of lead concentrate from EPSL, ceased in March 
2007 and the Port precinct was remediated to residential criteria (<300 mg/kg soil). 
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Figure 10: Concentrations of Lead measured in Total  Suspended Particulate (TSP) by High Volume Air 
Samplers (HVAS) at Sites 1 to 5 from February 2008 to June 2011. Note: Site 4 was relocated from 12 
Panorama Place to 36 Bostock Street on 4/11/2010
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7.7 Dust Deposition  

EPSL operates 16 dust deposition gauges (DG) throughout Esperance (refer to Figure 
11). These are referred to as off-site or community gauges, and comprise of DG1, DG3 to 
DG8 and DG11 to DG19. Two additional gauges are located within the nickel handling 
area of the Port (DG9 and DG10) and are referred to as on-site or peak gauges. The 
assessment criteria are not applicable to DG9 and DG10 as these are located within the 
Port boundary and are not ambient monitoring stations. 

The dust deposition rates measured during June 2011 are presented in Table 5. These 
values can be checked against the laboratory reports contained in Appendix B.  Time 
series plots of nickel concentrations on the deposited dust are provided in Appendix A . 
The contaminant (metals and sulphur) analyses from the June 2011 dust deposition 
samples are presented in Table 6. There are no deposition criteria for nickel and iron and 
the data is only used to indicate temporal trends. The data for each contaminant are 
comprised of a soluble and insoluble component. In the event that both parameters are 
below laboratory detection limits, the detection limits are the sum of the individual limits. 
Results have been rounded off to the nearest appropriate order of magnitude where 
applicable.  

7.7.1 Results 

Insoluble Dust Deposition Rate  

The maximum allowable insoluble dust deposition rate (4000 mg/m2/month) (NSW EPA, 
2005) (Table 5) was not exceeded during June 2011. 

Please note results of the internal EPSL dust gauges DG9 and DG10, should not be 
compared to the NSW standard, as they are situated within the port’s boundary and are 
not community monitors.  

Metals and Sulphur 

There are no criteria set for metals and sulphur in dust deposition gauges (Table 6), but 
the following trends were noticed: 

· All dust gauges detected soluble and insoluble nickel below the limit of detection 
(LD). This supports the established trend of declining levels of nickel deposition 
since implementation of the wind shiploading arc in December 2008 (refer to 
Appendix A).  

· Dust gauges recorded up to 76 mg/m2/month for total sulphur at DG18, which is 
lower than readings during May.  DG18 is the control dust gauge located away from 
the beach, at Wildcherry Avenue in Castletown. Most other dust gauges only 
recorded LD with the exception of DG8, DG11, DG12, DG13 and DG14 that all 
recorded soluble sulphur.  
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Figure 11: Location of Dust Deposition Gauges and R ainwater Tanks 
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· All dust gauges recorded insoluble iron deposition rates above LD but none for 
soluble iron.  

· Lead (soluble and insoluble) was below LD (0.6mg/m2/month) for all community 
gauges and the two dust gauges located within EPSL’s boundary (DG9 and DG10). 
No lead values have been above the level of detect for all community dust gauges 
since August 2009 (refer to bar chart in Appendix A). 

· Lithium (soluble and insoluble) was below LD for all gauges.  

· Zinc (soluble and/or insoluble) was detected at all dust gauges, above the LD. As 
previously discussed, the zinc is likely to be from galvanized products commonly 
found around the Esperance town. 

The community dust gauges were deployed due to concerns relating to nickel deposition, 
but their utility has become extremely limited given that over 89% of all values in 2010 are 
below detection for nickel and further declines are predicted in 2011.  

The long-term nickel deposition rates (Appendix B ) for the dust gauges within the Port 
operational areas show decreases at both DG9 and DG10. DG9 is within the nickel in 
loading area of the Port. BHPB have been regularly loading nickel in containers in place of 
kibbles since August 2010 and there has been improvement in reduced nickel dust 
detection but this is confounded by a reduction in bulk nickel inloading rates.  

It is proposed to apply for removal of nine of the eighteen dust gauges from the EPSL 
licence. These being dust gauges DG11, DG12, DG13, DG14, DG15, DG16, DG17, DG18 
and DG19. These reasons for proposed changes to monitoring are due to: 

·  all nine dust gauges only recording no measurable nickel or lead in the past 12 
months, except DG13 which had one measurable value nickel slightly above 
detection limits during that period; 

·  all nine dust gauges have less than three years of data; 

·  retention  and continued monitoring of nine dust gauges established prior to 2008 
providing more valuable long term nickel data (Appendix B) with some showing 
measurable values 

·  less nickel being detected in dust gauges due to implementation of offshore wind 
loading arc policy in December 2008 

·  Esperance Clean-up and Recovery Project began conducting a monitoring program 
of nine community dust gauge sites in October 2010 which will continue for two 
years (Department of Transport, 2011). For more information see 
http://www.oncue.org.au. 
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7.8 Rainwater Tank Monitoring 

The eleven residential rainwater tanks were originally established in January 2008, as a result 
of an environmental protection notice in relation to nickel and lead emissions from the Port. The 
majority of data for these metals are now below the levels of detection. The rainwater tanks are 
monitored on a monthly basis, these tanks are located at DG3, DG5, DG8, DG11, DG12, and 
DG14 to DG19 (Figure 11 ). The concentrations of metals in the rainwater and co-located dust 
deposition gauges are presented in Table 7. These results can be checked against the 
laboratory analytical reports in Appendix B . Results from the rainwater tank monitoring are 
compared with the Australian Drinking Water Guidelines (ADWG) (NHMRC/NRMMC, 2004) and 
the World Health Organisation (WHO) Guidelines (WHO, 2006). The following results found 
that: 

· the ADWG for nickel (0.02 mg/L) was not exceeded at any site; 

· the ADWG for lead (0.01 mg/L) was not exceeded at any site except DG11; 

· the WHO drinking water guideline for iron (2 mg/L) was not exceeded at any site; 
and 

· there are no assessment criteria for sulphur in drinking water.  

Exceedance at DG11 (lead)

As stated in previous reports, the concentrations measured at DG11 (lead) are due to localised 
sources of contamination within the tank or the roof of this house. This is based on the lack of 
any correlation to the depositional lead recorded in the dust gauge on the property and on data 
from the 2008/09 and 2009/10 annual reports. The data indicates inputs of airborne metals are 
likely to be a minor source of metals within the rainwater tank. Isotopic lead testing, conducted 
in April 2011, confirms that this rainwater tank does not contain Magellan type lead and is likely 
to be from lead flashing on the roof which is clearly visible.  

Table 7: Rainwater Tank and Co-located Dust Deposit ion Gauge Results for June 
2011

Iron Lead

Dust 

(mg/m 2/mon
th)

Water 
(mg/L)

Dust 

(mg/m 2/mo
nth)

Water 
(mg/L)

Dust 

(mg/m 2/month
)

Water (mg/L) Dust 

(mg/m 2/m
onth)

Water 
(mg/L)

DG3 <0.3 0.005 <30 <1 5.1 <0.05 <0.6 <0.001
DG5 <0.3 0.005 <30 <1 4.4 <0.05 <0.6 <0.001
DG8 <0.3 0.008 50 <1 6.3 <0.05 <0.6 0.001
DG11 <0.3 0.013 52 <1 14.6 <0.05 <0.6 0.018
DG12 <0.3 0.005 56 <1 3.6 <0.05 <0.6 <0.001
DG14 <0.3 0.002 60 2 2.7 <0.05 <0.6 <0.001
DG15 <0.3 0.001 <30 <1 4.4 <0.05 <0.6 0.002
DG16 <0.3 0.003 <30 <1 5.5 <0.05 <0.6 <0.001
DG17 <0.3 0.007 <30 <1 4.3 <0.05 <0.6 <0.001
DG18 <0.3 <0.001 76 1 10.4 <0.05 <0.6 <0.001
DG19 <0.3 0.006 <30 <1 6.3 0.05 <0.6 0.002

Detection limits 0.30 0.001 30 1 0.6 0.05 0.6 0.001
Assessment Criteria - 0.020 - - - 2 - 0.010

Location

Nickel Sulphur

Bold  - exceedance of the assessment criteria for nickel (0.02 mg/L), iron (2 mg/L) or lead (0.01 mg/L) 
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Levels of sulphur in rainwater tanks in the preceding 12 months have been less than 3 mg/L.  
There are no set criteria for sulphur in. EPSL has also not had any sulphur imported since 
September 2009 but will recommence in July 2011. 

All iron in rainwater tanks in the proceeding 12 months has been below the criteria of 2 mg/L. 
For the five months of October 2010, November 2010, December 2010, February 2011 and 
March 2011, all rainwater tanks were below the level of detect for iron, so there were no 
exceedances of drinking water criteria for iron. 

Nickel testing of rainwater tanks in the past 12 months has shown that the majority of the tests 
were below the criteria of 0.020mg/L with the exception of four exceedances at DG3, DG8 
(twice), and DG11. These sites also have dust deposition gauges located at the same site that 
generally do not show detectable deposition of nickel.  

No rainwater tanks contain any detectable lead from the Magellan lead concentrate that was 
handled at Esperance Port until 2007. Lead testing of rainwater tanks in the last 12 months has 
shown that the majority of the tests were below the criteria of 0.010 mg/L with the exception of 
DG5 (once), DG 11 (12 times), and DG8 (once). Isotopic lead testing of rainwater tanks was 
conducted to determine if any lead concentrations detected were from Magellan Metals. EPSL 
undertook this testing during the April sampling of rainwater tanks. Ten of the eleven rainwater 
tanks were sampled (DG5 tank was dry) and sent for lead concentration and isotopic ratio 
analysis at the ChemCentre. Lead concentrations for six of the samples were below the 
detection limit (0.001 mg/L). Only samples close to the detection limit could be concentrated 
enough to determine the isotopic lead ratios. Rainwater tank samples from DG11, DG15, DG16 
and DG19 were tested for isotopic ratio analysis.  The analysis for all these rainwater tank 
samples was that ‘the sample lies well away from Magellan type lead.  The lead in this sample 
is not Magellan lead’. DG11, which exceeded the lead criteria in rainwater every month for the 
past year, is thought to come from the visible lead flashing on the roof. 

EPSL will propose its licence be amended to remove rainwater tank monitoring and dust gauge 
sites not returning measurable nickel or lead, from the EPSL licence. This is supported by: 

o no exceedances for sulphur or iron in the past 12 months; 

o lead exceedances for sampled  rainwater tanks shown not be be ‘Magellan type lead’; 

o the EPSL onsite  lead clean-up, to residential criteria, is complete; 

o all eleven rainwater tanks with found to have high lead or nickel levels have been 
cleaned or replaced by the ECRP; 

o there has been no lead exporting since 2007 and no sulphur importing since 2009; and 

o proposed continued monitoring of nine dust gauge sites by EPSL returning measurable 
levels of lead and nickel; 
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8. RECOMMENDED ACTIONS

o CBH to conduct performance monitoring of dust reduction treatment to inform decision 
on extending works to the remaining shiploaders; 

Propose the following to DEC and relevant stakeholders: 

o Suspension of monthly rainwater tank sampling due to sites consistently returning 
values less than detect for both nickel and lead; and 

o Suspension of monitoring of dust gauge sites in the community that consistently return 
values less than detection for both nickel and lead. 
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APPENDIX A LEAD DEPOSITION IN ESPERANCE COMMUNITY DUST 
GAUGES
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APPENDIX B NICKEL DEPOSITION IN ESPERANCE COMMUNITY 
DUST GAUGES

Note: Plotted squares (    ) indicate values below detection limits (<0.3 mgNi/m2/month). 

DG9 and DG10 are situated within the nickel handling area of the Port, and nickel handling may 
occur within one metre of the gauges. 
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APPENDIX C LABORATORY REPORTS 



CERTIFICATE OF ANALYSIS 112656

Client:
Esperance Ports - Sea and Land
PO Box 35
Esperance
WA 6450

Attention: N Norrish

Sample log in details:
Your Reference: Dust Analysis
No. of samples: 12 High Volume Filters
Date samples received: 4/07/11
Date completed instructions received: 4/07/11
Location: NA

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: 11/07/11
Date of Preliminary Report: Not issued
Issue Date: 11/07/11

Results Approved By:

Page 1 of  5MPL Reference: 112656
Revision No:                R 00



Client Reference: Dust Analysis

Metals in High Volume Filters 

Our Reference: UNITS PQL 112656-1 112656-2 112656-3 112656-4 112656-5

Your Reference -- -- PAE389 PAE390 PAE391 PAE392 PAE393

Location -- -- Site 4 Site 3 Site 2 Site 1 Site 5

Date Sampled 25/06/11 25/06/11 25/06/11 25/06/11 25/06/11

Dust mg/filter 0.1 23 23 47 27 32

Dust in Air µg/m3 0.1 14 14 29 16 19

Iron µg/filter 5 330 310 1,400 460 370

Iron in Air µg/m3 0.005 0.20 0.19 0.86 0.28 0.23

Nickel µg/filter 2 4 5 16 4 3

Nickel in Air µg/m3 0.002 0.003 0.003 0.01 0.003 0.002

Lead µg/filter 5 <5 <5 <5 <5 <5

Lead in Air µg/m3 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Lithium µg/filter 2 3 3 3 3 3

Lithium in Air µg/m3 0.001 0.002 0.002 0.002 0.002 0.002

Sulfur µg/filter 50 1,200 1,300 1,100 1,000 1,100

Sulfur in Air µg/m3 0.02 0.76 0.79 0.67 0.64 0.67

Zinc µg/filter 5 2,696 2,975 2,542 2,550 2,573

Zinc in Air µg/m3 0.002 1.7 1.8 1.6 1.6 1.6

Metals in High Volume Filters 

Our Reference: UNITS PQL 112656-6 112656-7 112656-8 112656-9 112656-10

Your Reference -- -- PAE394 PAE407 PAE408 PAE409 PAE410

Location -- -- Blank Site 4 Site 3 Site 2 Site 1

Date Sampled 28/06/11 28/06/11 28/06/11 28/06/11

Dust mg/filter 0.1 3.4 41 38 42 36

Dust in Air µg/m3 0.1 [NA] 27 25 28 24

Iron µg/filter 5 180 1000 570 860 470

Iron in Air µg/m3 0.005 [NA] 0.66 0.37 0.57 0.31

Nickel µg/filter 2 3 7 4 9 2

Nickel in Air µg/m3 0.002 [NA] 0.005 0.002 0.006 <0.002

Lead µg/filter 5 <5 <5 <5 <5 <5

Lead in Air µg/m3 0.005 [NA] <0.005 <0.005 <0.005 <0.005

Lithium µg/filter 2 3 3 2 3 <2

Lithium in Air µg/m3 0.001 [NA] 0.002 0.001 0.002 <0.001

Sulfur µg/filter 50 750 1,200 880 1,000 850

Sulfur in Air µg/m3 0.02 [NA] 0.80 0.58 0.67 0.56

Zinc µg/filter 5 2,666 2,388 1,804 2,299 1,781

Zinc in Air µg/m3 0.002 [NA] 1.6 1.2 1.5 1.2
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Client Reference: Dust Analysis

Metals in High Volume Filters 

Our Reference: UNITS PQL 112656-11 112656-12 112656-13

Your Reference -- -- PAE411 PAE412 Lab Blank

Location -- -- Site 5 Blank

Date Sampled 28/06/11

Dust mg/filter 0.1 37 1.6 [NA]

Dust in Air µg/m3 0.1 24 [NA] [NA]

Iron µg/filter 5 430 110 120

Iron in Air µg/m3 0.005 0.28 [NA] [NA]

Nickel µg/filter 2 2 <2 <2

Nickel in Air µg/m3 0.002 <0.002 [NA] [NA]

Lead µg/filter 5 <5 <5 <5

Lead in Air µg/m3 0.005 <0.005 [NA] [NA]

Lithium µg/filter 2 <2 <2 <2

Lithium in Air µg/m3 0.001 <0.001 [NA] [NA]

Sulfur µg/filter 50 750 470 480

Sulfur in Air µg/m3 0.02 0.50 [NA] [NA]

Zinc µg/filter 5 1,516 1,684 1,770

Zinc in Air µg/m3 0.002 1.0 [NA] [NA]
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Client Reference: Dust Analysis

Method ID Methodology Summary

 DUST-004 Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample 
results based on volume data supplied by client. Samples tested as received, *accreditation does not cover 
sampling.

 METALS-020 Metals in soil and water by ICP-OES.
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Client Reference: Dust Analysis

Report Comments:

INS: Insufficient sample for this test;  NT: Not tested; PQL: Practical Quantitation Limit; <: Less than; >: Greater than
RPD: Relative Percent Difference; NA: Test not required; LCS: Laboratory Control Sample; NR: Not requested
NS: Not specified; NEPM: National Environmental Protection Measure
DOL:  Sample rejected due to particulate overload

Quality Control Definitions

Blank : This is the component of the analytical signal which is not derived from the sample but from reagents, 
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample
selected should be one where the analyte concentration is easily measurable. 

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria 
Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however were analysed at a frequency
to meet of exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD a matrix
spike recoveries for the sample batch were within laboratory acceptance criteria.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spike and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and
10-140% for SVOC and Speciated Phenols is acceptable.
Surrogates: 60-140% is acceptable for general organics and 10-140% for SVOC and Speciated Phenols.
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CERTIFICATE OF ANALYSISCERTIFICATE OF ANALYSIS 112451112451

Client:Client:
Esperance Ports - Sea and LandEsperance Ports - Sea and Land
PO Box 35PO Box 35
EsperanceEsperance
WAWA 64506450

Attention:Attention: N NorrishN Norrish

Sample log in details:Sample log in details:
Your Reference:Your Reference: Dust AnalysisDust Analysis
No. of samples:No. of samples: 12 High Volume Filters12 High Volume Filters
Date samples received:Date samples received: 27/06/1127/06/11
Date completed instructions received:Date completed instructions received: 27/06/1127/06/11
Location:Location: NANA

Analysis Details:Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the last page of this report for an y comments relating to the results.Please refer to the last page of this report for an y comments relating to the results.

Report Details:Report Details:
Date results requested by:Date results requested by: 4/07/114/07/11
Date of Preliminary Report:Date of Preliminary Report: Not issuedNot issued
Issue Date:Issue Date: 4/07/114/07/11

Results Approved By:Results Approved By:
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Client Reference:Client Reference: Dust AnalysisDust Analysis

Metals in High Volume Filters 

Our Reference: UNITS PQL 112451-1 112451-2 112451-3 112451-4 112451-5

Your Reference -- -- PAE353 PAE354 PAE355 PAE356 PAE357

Location -- -- Site 4 Site 3 Site 2 Site 1 Site 5

Date Sampled 19/06/11 19/06/11 19/06/11 19/06/11 19/06/11

Dust mg/filter 0.1 38 34 37 31 30

Dust in Air µg/m3 0.1 23 20 22 19 18

Iron µg/filter 5 500 380 450 280 240

Iron in Air µg/m3 0.005 0.30 0.23 0.27 0.17 0.14

Nickel µg/filter 2 6 4 5 3 3

Nickel in Air µg/m3 0.002 0.004 0.003 0.003 <0.002 <0.002

Lead µg/filter 5 <5 <5 <5 <5 <5

Lead in Air µg/m3 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Lithium µg/filter 2 3 3 3 3 2

Lithium in Air µg/m3 0.001 0.002 0.002 0.002 0.002 0.001

Sulfur µg/filter 50 1,500 1,500 1,200 1,300 950

Sulfur in Air µg/m3 0.02 0.89 0.93 0.72 0.76 0.57

Zinc µg/filter 5 2,816 3,061 2,487 2,613 2,106

Zinc in Air µg/m3 0.002 1.7 1.8 1.5 1.6 1.3

Metals in High Volume Filters 

Our Reference: UNITS PQL 112451-6 112451-7 112451-8 112451-9 112451-10

Your Reference -- -- PAE358 PAE371 PAE372 PAE373 PAE374

Location -- -- Blank Site 4 Site 3 Site 2 Site 1

Date Sampled 22/06/11 22/06/11 22/06/11 22/06/11

Dust mg/filter 0.1 4.3 51 44 72 42

Dust in Air µg/m3 0.1 [NA] 32 28 45 26

Iron µg/filter 5 190 800 470 2,100 650

Iron in Air µg/m3 0.005 [NA] 0.50 0.29 1.3 0.41

Nickel µg/filter 2 4 6 4 9 5

Nickel in Air µg/m3 0.002 [NA] 0.003 0.003 0.006 0.003

Lead µg/filter 5 <5 <5 <5 <5 <5

Lead in Air µg/m3 0.005 [NA] <0.005 <0.005 <0.005 <0.005

Lithium µg/filter 2 3 3 3 3 2

Lithium in Air µg/m3 0.001 [NA] 0.002 0.002 0.002 0.001

Sulfur µg/filter 50 690 1,400 1,300 1,100 1,000

Sulfur in Air µg/m3 0.02 [NA] 0.89 0.84 0.70 0.65

Zinc µg/filter 5 2,444 2,498 2,401 2,272 2,097

Zinc in Air µg/m3 0.002 [NA] 1.6 1.5 1.4 1.3
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Client Reference:Client Reference: Dust AnalysisDust Analysis

Metals in High Volume Filters 

Our Reference: UNITS PQL 112451-11 112451-12 112451-13

Your Reference -- -- PAE375 PAE376 Lab Blank

Location -- -- Site 5 Blank

Date Sampled 22/06/11

Dust mg/filter 0.1 77 3.5 [NA]

Dust in Air µg/m3 0.1 48 [NA] [NA]

Iron µg/filter 5 600 100 180

Iron in Air µg/m3 0.005 0.37 [NA] [NA]

Nickel µg/filter 2 5 <2 <2

Nickel in Air µg/m3 0.002 0.003 [NA] [NA]

Lead µg/filter 5 <5 <5 <5

Lead in Air µg/m3 0.005 <0.005 [NA] [NA]

Lithium µg/filter 2 3 <2 2

Lithium in Air µg/m3 0.001 0.002 [NA] [NA]

Sulfur µg/filter 50 1,100 350 630

Sulfur in Air µg/m3 0.02 0.66 [NA] [NA]

Zinc µg/filter 5 2,141 1,295 180

Zinc in Air µg/m3 0.002 1.3 [NA] [NA]
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Client Reference:Client Reference: Dust AnalysisDust Analysis

Method ID Methodology Summary

  DUST-004 Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample 
results based on volume data supplied by client. Samples tested as received, *accreditation does not cover 
sampling.

  METALS-020 Metals in soil and water by ICP-OES.
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Client Reference:Client Reference: Dust AnalysisDust Analysis

Report Comments:Report Comments:

INS: Insufficient sample for this test;  NT: Not tested; PQL: Practical Quantitation Limit; <: Less than; >: Greater thanINS: Insufficient sample for this test;  NT: Not tested; PQL: Practical Quantitation Limit; <: Less than; >: Greater than
RPD: Relative Percent Difference; NA: Test not required; LCS: Laboratory Control Sample; NR: Not requestedRPD: Relative Percent Difference; NA: Test not required; LCS: Laboratory Control Sample; NR: Not requested
NS: Not specified; NEPM: National Environmental Protection MeasureNS: Not specified; NEPM: National Environmental Protection Measure
DOL:  Sample rejected due to particulate overloadDOL:  Sample rejected due to particulate overload

Quality Control DefinitionsQuality Control Definitions
Blank : This is the component of the analytical signal which is not derived from the sample but from reagents, 
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 
Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample
selected should be one where the analyte concentration is easily measurable. selected should be one where the analyte concentration is easily measurable. 
Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 
LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 
Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria Laboratory Acceptance Criteria 
Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however were analysed at a frequencyDuplicate sample and matrix spike recoveries may not be reported on smaller jobs, however were analysed at a frequency
to meet of exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD a matrixto meet of exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD a matrix
spike recoveries for the sample batch were within laboratory acceptance criteria.spike recoveries for the sample batch were within laboratory acceptance criteria.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spike and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics andMatrix Spike and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and
10-140% for SVOC and Speciated Phenols is acceptable.10-140% for SVOC and Speciated Phenols is acceptable.
Surrogates: 60-140% is acceptable for general organics and 10-140% for SVOC and Speciated Phenols.Surrogates: 60-140% is acceptable for general organics and 10-140% for SVOC and Speciated Phenols.
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CERTIFICATE OF ANALYSISCERTIFICATE OF ANALYSIS 112247112247

Client:Client:
Esperance Ports - Sea and LandEsperance Ports - Sea and Land
PO Box 35PO Box 35
EsperanceEsperance
WAWA 64506450

Attention:Attention: N NorrishN Norrish

Sample log in details:Sample log in details:
Your Reference:Your Reference: Dust AnlaysisDust Anlaysis
No. of samples:No. of samples: 24 High Volume Filters24 High Volume Filters
Date samples received:Date samples received: 20/06/1120/06/11
Date completed instructions received:Date completed instructions received: 20/06/1120/06/11
Location:Location: NANA

Analysis Details:Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the last page of this report for an y comments relating to the results.Please refer to the last page of this report for an y comments relating to the results.

Report Details:Report Details:
Date results requested by:Date results requested by: 27/06/1127/06/11
Date of Preliminary Report:Date of Preliminary Report: Not issuedNot issued
Issue Date:Issue Date: 24/06/1124/06/11
NATA accreditation number 2901. This document shall not be reproduced except in full.NATA accreditation number 2901. This document shall not be reproduced except in full.
This document is issued in accordance with NATA's accreditation requirements.This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.Accredited for compliance with ISO/IEC 17025.
Tests not covered by NATA are denoted with *.Tests not covered by NATA are denoted with *.

Results Approved By:Results Approved By:
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Client Reference:Client Reference: Dust AnlaysisDust Anlaysis

Metals in High Volume Filters 

Our Reference: UNITS PQL 112247-1 112247-2 112247-3 112247-4 112247-5

Your Reference -- -- PAE299 PAE300 PAE301 PAE302 PAE303

Location -- -- Site 4 Site 3 Site 2 Site 1 Site 5

Date Sampled 10/06/11 10/06/11 10/06/11 10/06/11 10/06/11

Dust mg/filter 0.1 42 41 14 10 13

Dust in Air µg/m3 0.1 26 25 8.7 6.1 8.3

Iron µg/filter 5 990 740 360 180 210

Iron in Air µg/m3 0.005 0.61 0.46 0.22 0.11 0.13

Nickel µg/filter 2 21 18 7 4 3

Nickel in Air µg/m3 0.002 0.013 0.011 0.005 0.002 <0.002

Lead µg/filter 5 <5 <5 <5 <5 <5

Lead in Air µg/m3 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Lithium µg/filter 2 2 2 2 <2 <2

Lithium in Air µg/m3 0.001 0.001 0.001 0.001 <0.001 <0.001

Sulfur µg/filter 50 3,800 5,100 1,500 970 720

Sulfur in Air µg/m3 0.02 2.3 3.1 0.89 0.59 0.44

Zinc µg/filter 5 2,497 2,591 2,500 2,468 2,043

Zinc in Air µg/m3 0.002 1.5 1.6 1.5 1.5 1.3

Metals in High Volume Filters 

Our Reference: UNITS PQL 112247-6 112247-7 112247-8 112247-9 112247-10

Your Reference -- -- PAE304 PAE311 PAE312 PAE313 PAE314

Location -- -- Blank Site 4 Site 3 Site 2 Site 1

Date Sampled 12/06/11 12/06/11 12/06/11 12/06/11

Dust mg/filter 0.1 0.10 42 33 19 13

Dust in Air µg/m3 0.1 [NA] 26 20 12 8.3

Iron µg/filter 5 120 1,100 830 460 140

Iron in Air µg/m3 0.005 [NA] 0.68 0.51 0.28 0.090

Nickel µg/filter 2 3 19 18 8 <2

Nickel in Air µg/m3 0.002 [NA] 0.012 0.011 0.005 <0.002

Lead µg/filter 5 <5 <5 <5 <5 <5

Lead in Air µg/m3 0.005 [NA] <0.005 <0.005 <0.005 <0.005

Lithium µg/filter 2 <2 2 2 <2 <2

Lithium in Air µg/m3 0.001 [NA] 0.001 0.001 <0.001 <0.001

Sulfur µg/filter 50 710 4,200 4,500 1,000 730

Sulfur in Air µg/m3 0.02 [NA] 2.5 2.7 0.63 0.45

Zinc µg/filter 5 2,406 2,406 2,551 2,155 1,739

Zinc in Air µg/m3 0.002 [NA] 1.5 1.6 1.3 1.1
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Client Reference:Client Reference: Dust AnlaysisDust Anlaysis

Metals in High Volume Filters 

Our Reference: UNITS PQL 112247-11 112247-12 112247-13 112247-14 112247-15

Your Reference -- -- PAE315 PAE316 PAE317 PAE318 PAE319

Location -- -- Site 5 Blank Site 4 Site 3 Site 2

Date Sampled 12/06/11 13/06/11 13/06/11 13/06/11

Dust mg/filter 0.1 15 0.30 39 38 36

Dust in Air µg/m3 0.1 9.2 [NA] 24 24 23

Iron µg/filter 5 240 140 1,200 840 460

Iron in Air µg/m3 0.005 0.15 [NA] 0.73 0.53 0.29

Nickel µg/filter 2 3 3 34 8 <2

Nickel in Air µg/m3 0.002 <0.002 [NA] 0.022 0.005 <0.002

Lead µg/filter 5 <5 <5 <5 <5 <5

Lead in Air µg/m3 0.005 <0.005 [NA] <0.005 <0.005 <0.005

Lithium µg/filter 2 <2 <2 2 <2 <2

Lithium in Air µg/m3 0.001 <0.001 [NA] 0.001 <0.001 <0.001

Sulfur µg/filter 50 840 800 1,100 720 650

Sulfur in Air µg/m3 0.02 0.52 [NA] 0.68 0.45 0.41

Zinc µg/filter 5 2,261 2,597 2,404 1,890 1,728

Zinc in Air µg/m3 0.002 1.4 [NA] 1.5 1.2 1.1

Metals in High Volume Filters 

Our Reference: UNITS PQL 112247-16 112247-17 112247-18 112247-19 112247-20

Your Reference -- -- PAE320 PAE321 PAE322 PAE335 PAE336

Location -- -- Site 1 Site 5 Blank Site 4 Site 3

Date Sampled 13/06/11 13/06/11 16/06/11 16/06/11

Dust mg/filter 0.1 34 40 4.3 51 54

Dust in Air µg/m3 0.1 21 25 [NA] 33 35

Iron µg/filter 5 550 610 130 190 170

Iron in Air µg/m3 0.005 0.35 0.38 [NA] 0.13 0.11

Nickel µg/filter 2 4 4 3 4 3

Nickel in Air µg/m3 0.002 0.002 0.003 [NA] 0.003 <0.002

Lead µg/filter 5 <5 <5 <5 <5 <5

Lead in Air µg/m3 0.005 <0.005 <0.005 [NA] <0.005 <0.005

Lithium µg/filter 2 <2 <2 <2 <2 <2

Lithium in Air µg/m3 0.001 <0.001 <0.001 [NA] <0.001 <0.001

Sulfur µg/filter 50 750 730 730 1,100 1,200

Sulfur in Air µg/m3 0.02 0.47 0.46 [NA] 0.73 0.80

Zinc µg/filter 5 2,087 1,968 2,378 1,950 2,011

Zinc in Air µg/m3 0.002 1.3 1.2 [NA] 1.3 1.3
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Client Reference:Client Reference: Dust AnlaysisDust Anlaysis

Metals in High Volume Filters 

Our Reference: UNITS PQL 112247-21 112247-22 112247-23 112247-24 112247-25

Your Reference -- -- PAE337 PAE338 PAE339 PAE340 Lab Blank

Location -- -- Site 2 Site 1 Site 5 Blank

Date Sampled 16/06/11 16/06/11 16/06/11

Dust mg/filter 0.1 50 46 48 3.9 [NA]

Dust in Air µg/m3 0.1 32 30 31 [NA] [NA]

Iron µg/filter 5 250 190 130 100 130

Iron in Air µg/m3 0.005 0.16 0.12 0.080 [NA] [NA]

Nickel µg/filter 2 <2 4 <2 3 <2

Nickel in Air µg/m3 0.002 <0.002 0.003 <0.002 [NA] [NA]

Lead µg/filter 5 <5 <5 <5 <5 <5

Lead in Air µg/m3 0.005 <0.005 <0.005 <0.005 [NA] [NA]

Lithium µg/filter 2 <2 <2 <2 <2 <2

Lithium in Air µg/m3 0.001 <0.001 <0.001 <0.001 [NA] [NA]

Sulfur µg/filter 50 900 1,100 840 650 750

Sulfur in Air µg/m3 0.02 0.58 0.75 0.55 [NA] [NA]

Zinc µg/filter 5 1,728 2,231 1,581 1,971 191

Zinc in Air µg/m3 0.002 1.1 1.4 1.0 [NA] [NA]
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Client Reference:Client Reference: Dust AnlaysisDust Anlaysis

Method ID Methodology Summary

  DUST-004 Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample 
results based on volume data supplied by client. Samples tested as received, *accreditation does not cover 
sampling.

  METALS-020 Metals in soil and water by ICP-OES.
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Client Reference:Client Reference: Dust AnlaysisDust Anlaysis

Report Comments:Report Comments:

INS: Insufficient sample for this test;  NT: Not tested; PQL: Practical Quantitation Limit; <: Less than; >: Greater thanINS: Insufficient sample for this test;  NT: Not tested; PQL: Practical Quantitation Limit; <: Less than; >: Greater than
RPD: Relative Percent Difference; NA: Test not required; LCS: Laboratory Control Sample; NR: Not requestedRPD: Relative Percent Difference; NA: Test not required; LCS: Laboratory Control Sample; NR: Not requested
NS: Not specified; NEPM: National Environmental Protection MeasureNS: Not specified; NEPM: National Environmental Protection Measure
DOL:  Sample rejected due to particulate overloadDOL:  Sample rejected due to particulate overload

Quality Control DefinitionsQuality Control Definitions
Blank : This is the component of the analytical signal which is not derived from the sample but from reagents, 
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 
Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample
selected should be one where the analyte concentration is easily measurable. selected should be one where the analyte concentration is easily measurable. 
Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 
LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 
Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria Laboratory Acceptance Criteria 
Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however were analysed at a frequencyDuplicate sample and matrix spike recoveries may not be reported on smaller jobs, however were analysed at a frequency
to meet of exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD a matrixto meet of exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD a matrix
spike recoveries for the sample batch were within laboratory acceptance criteria.spike recoveries for the sample batch were within laboratory acceptance criteria.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spike and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics andMatrix Spike and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and
10-140% for SVOC and Speciated Phenols is acceptable.10-140% for SVOC and Speciated Phenols is acceptable.
Surrogates: 60-140% is acceptable for general organics and 10-140% for SVOC and Speciated Phenols.Surrogates: 60-140% is acceptable for general organics and 10-140% for SVOC and Speciated Phenols.
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CERTIFICATE OF ANALYSISCERTIFICATE OF ANALYSIS 112004112004

Client:Client:
Esperance Ports - Sea and LandEsperance Ports - Sea and Land
PO Box 35PO Box 35
EsperanceEsperance
WAWA 64506450

Attention:Attention: N NorrishN Norrish

Sample log in details:Sample log in details:
Your Reference:Your Reference: Dust AnalysisDust Analysis
No. of samples:No. of samples: 18 High Volume Filters18 High Volume Filters
Date samples received:Date samples received: 10/06/1110/06/11
Date completed instructions received:Date completed instructions received: 10/06/1110/06/11
Location:Location: NANA

Analysis Details:Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the last page of this report for an y comments relating to the results.Please refer to the last page of this report for an y comments relating to the results.

Report Details:Report Details:
Date results requested by:Date results requested by: 17/06/1117/06/11
Date of Preliminary Report:Date of Preliminary Report: Not issuedNot issued
Issue Date:Issue Date: 16/06/1116/06/11
NATA accreditation number 2901. This document shall not be reproduced except in full.NATA accreditation number 2901. This document shall not be reproduced except in full.
This document is issued in accordance with NATA's accreditation requirements.This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.Accredited for compliance with ISO/IEC 17025.
Tests not covered by NATA are denoted with *.Tests not covered by NATA are denoted with *.

Results Approved By:Results Approved By:
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Client Reference:Client Reference: Dust AnalysisDust Analysis

Metals in High Volume Filters 

Our Reference: UNITS PQL 112004-1 112004-2 112004-3 112004-4 112004-5

Your Reference -- -- PAE245 PAE246 PAE247 PAE248 PAE249

Location -- -- Site 4 Site 3 Site 2 Site 1 Site 5

Date Sampled 1/06/11 1/06/11 1/06/11 1/06/11 1/06/11

Dust mg/filter 0.1 28 32 34 27 34

Dust in Air µg/m3 0.1 17 20 21 17 21

Iron µg/filter 5 640 650 590 460 790

Iron in Air µg/m3 0.005 0.40 0.41 0.37 0.29 0.50

Nickel µg/filter 2 5 3 3 <2 2

Nickel in Air µg/m3 0.002 0.003 <0.002 0.002 <0.002 <0.002

Lead µg/filter 5 <5 <5 <5 <5 <5

Lead in Air µg/m3 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Lithium µg/filter 2 4 3 3 3 4

Lithium in Air µg/m3 0.001 0.002 0.002 0.002 0.002 0.002

Sulfur µg/filter 50 1,200 1,100 1,000 1,000 1,100

Sulfur in Air µg/m3 0.02 0.74 0.70 0.65 0.66 0.68

Zinc µg/filter 5 297 270 270 265 269

Zinc in Air µg/m3 0.002 0.18 0.17 0.17 0.17 0.17

Metals in High Volume Filters 

Our Reference: UNITS PQL 112004-6 112004-7 112004-8 112004-9 112004-10

Your Reference -- -- PAE250 PAE263 PAE264 PAE265 PAE266

Location -- -- Blank Site 4 Site 3 Site 2 Site 1

Date Sampled 4/06/11 4/06/11 4/06/11 4/06/11

Dust mg/filter 0.1 3.8 36 41 74 41

Dust in Air µg/m3 0.1 [NA] 21 25 44 24

Iron µg/filter 5 240 360 290 2,300 610

Iron in Air µg/m3 0.005 [NA] 0.21 0.18 1.3 0.36

Nickel µg/filter 2 <2 7 4 22 7

Nickel in Air µg/m3 0.002 [NA] 0.004 0.003 0.013 0.004

Lead µg/filter 5 <5 <5 <5 7 <5

Lead in Air µg/m3 0.005 [NA] <0.005 <0.005 <0.005 <0.005

Lithium µg/filter 2 4 4 3 5 4

Lithium in Air µg/m3 0.001 [NA] 0.002 0.002 0.003 0.002

Sulfur µg/filter 50 840 1,400 1,400 1,400 1,400

Sulfur in Air µg/m3 0.02 [NA] 0.81 0.81 0.85 0.82

Zinc µg/filter 5 272 3,685 3,413 3,875 3,867

Zinc in Air µg/m3 0.002 [NA] 2.2 2.0 2.3 2.3
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Client Reference:Client Reference: Dust AnalysisDust Analysis

Metals in High Volume Filters 

Our Reference: UNITS PQL 112004-11 112004-12 112004-13 112004-14 112004-15

Your Reference -- -- PAE267 PAE268 PAE281 PAE282 PAE283

Location -- -- Site 5 Blank Site 4 Site 3 Site 2

Date Sampled 4/06/11 7/06/11 7/06/11 7/06/11

Dust mg/filter 0.1 51 3.3 56 65 44

Dust in Air µg/m3 0.1 30 [NA] 34 39 18

Iron µg/filter 5 320 190 1,100 1,400 920

Iron in Air µg/m3 0.005 0.19 [NA] 0.66 0.87 0.38

Nickel µg/filter 2 5 6 11 14 18

Nickel in Air µg/m3 0.002 0.003 [NA] 0.006 0.008 0.007

Lead µg/filter 5 <5 <5 <5 <5 <5

Lead in Air µg/m3 0.005 <0.005 [NA] <0.005 <0.005 <0.005

Lithium µg/filter 2 2 3 3 4 4

Lithium in Air µg/m3 0.001 0.001 [NA] 0.002 0.002 0.001

Sulfur µg/filter 50 850 760 1,800 1,400 2,200

Sulfur in Air µg/m3 0.02 0.51 [NA] 1.1 0.88 0.90

Zinc µg/filter 5 2,554 3,193 3,271 3,462 3,370

Zinc in Air µg/m3 0.002 1.5 [NA] 2.0 2.1 1.4

Metals in High Volume Filters 

Our Reference: UNITS PQL 112004-16 112004-17 112004-18 112004-19

Your Reference -- -- PAE284 PAE285 PAE286 Lab Blank

Location -- -- Site 1 Site 5 Blank

Date Sampled 7/06/11 7/06/11

Dust mg/filter 0.1 34 32 2.5 [NA]

Dust in Air µg/m3 0.1 21 19 [NA] [NA]

Iron µg/filter 5 300 230 200 240

Iron in Air µg/m3 0.005 0.18 0.14 [NA] [NA]

Nickel µg/filter 2 6 5 5 3

Nickel in Air µg/m3 0.002 0.003 0.003 [NA] [NA]

Lead µg/filter 5 <5 <5 <5 <5

Lead in Air µg/m3 0.005 <0.005 <0.005 [NA] [NA]

Lithium µg/filter 2 3 3 3 3

Lithium in Air µg/m3 0.001 0.002 0.002 [NA] [NA]

Sulfur µg/filter 50 1,100 940 720 820

Sulfur in Air µg/m3 0.02 0.69 0.57 [NA] [NA]

Zinc µg/filter 5 3,327 2,814 3,233 279

Zinc in Air µg/m3 0.002 2.0 1.7 [NA] [NA]
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Client Reference:Client Reference: Dust AnalysisDust Analysis

Method ID Methodology Summary

  DUST-004 Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample 
results based on volume data supplied by client. Samples tested as received, *accreditation does not cover 
sampling.

  METALS-020 Metals in soil and water by ICP-OES.
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Client Reference:Client Reference: Dust AnalysisDust Analysis

Report Comments:Report Comments:

INS: Insufficient sample for this test;  NT: Not tested; PQL: Practical Quantitation Limit; <: Less than; >: Greater thanINS: Insufficient sample for this test;  NT: Not tested; PQL: Practical Quantitation Limit; <: Less than; >: Greater than
RPD: Relative Percent Difference; NA: Test not required; LCS: Laboratory Control Sample; NR: Not requestedRPD: Relative Percent Difference; NA: Test not required; LCS: Laboratory Control Sample; NR: Not requested
NS: Not specified; NEPM: National Environmental Protection MeasureNS: Not specified; NEPM: National Environmental Protection Measure
DOL:  Sample rejected due to particulate overloadDOL:  Sample rejected due to particulate overload

Quality Control DefinitionsQuality Control Definitions
Blank : This is the component of the analytical signal which is not derived from the sample but from reagents, 
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 
Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample
selected should be one where the analyte concentration is easily measurable. selected should be one where the analyte concentration is easily measurable. 
Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 
LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 
Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria Laboratory Acceptance Criteria 
Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however were analysed at a frequencyDuplicate sample and matrix spike recoveries may not be reported on smaller jobs, however were analysed at a frequency
to meet of exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD a matrixto meet of exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD a matrix
spike recoveries for the sample batch were within laboratory acceptance criteria.spike recoveries for the sample batch were within laboratory acceptance criteria.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spike and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics andMatrix Spike and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and
10-140% for SVOC and Speciated Phenols is acceptable.10-140% for SVOC and Speciated Phenols is acceptable.
Surrogates: 60-140% is acceptable for general organics and 10-140% for SVOC and Speciated Phenols.Surrogates: 60-140% is acceptable for general organics and 10-140% for SVOC and Speciated Phenols.
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CERTIFICATE OF ANALYSIS 112849

Client:
Ecotech
Unit 2, 37 Discovery Drive
Bibra Lake
WA 6163

Attention: Y Blackledge

Sample log in details:
Your Reference: Dust Analysis
No. of samples: 81 filters
Date samples received: 11/07/11
Date completed instructions received: 11/07/11
Location: NA

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: 18/07/11
Date of Preliminary Report: Not issued
Issue Date: 18/07/11

Results Approved By:
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Client Reference: Dust Analysis

Quartz in Dust 

Our Reference: UNITS PQL 112849-1 112849-2 112849-3 112849-4 112849-5

Your Reference -- -- A10 A9 A8 A7 A6

Location -- -- Site 1 Site 1 Site 1 Site 1 Site 1

Date Sampled 8/06/11 9/06/11 10/06/11 11/06/11 12/06/11

Dust mg/filter 0.04 0.44 0.67 0.65 0.30 0.19

Dust in Air mg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

a-Quartz on Filter µg 5 <5 <5 <5 <5 <5

a-Quartz in Air µg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Quartz in Dust 

Our Reference: UNITS PQL 112849-6 112849-7 112849-8 112849-9 112849-10

Your Reference -- -- A5 A4 A2 A3 D34

Location -- -- Site 1 Site 1 Site 1 Site 1 Site 1

Date Sampled 14/06/11 15/06/11 16/06/11 17/06/11 18/06/11

Dust mg/filter 0.04 0.34 0.20 <0.04 0.21 0.31

Dust in Air mg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

a-Quartz on Filter µg 5 <5 <5 <5 <5 6

a-Quartz in Air µg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Quartz in Dust 

Our Reference: UNITS PQL 112849-11 112849-12 112849-13 112849-14 112849-15

Your Reference -- -- D33 D32 D31 D30 D29

Location -- -- Site 1 Site 1 Site 1 Site 1 Site 1

Date Sampled 19/06/11 20/06/11 21/06/11 22/06/11 23/06/11

Dust mg/filter 0.04 0.66 1.1 1.7 0.82 0.51

Dust in Air mg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

a-Quartz on Filter µg 5 <5 5 6 <5 <5

a-Quartz in Air µg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Quartz in Dust 

Our Reference: UNITS PQL 112849-16 112849-17 112849-18 112849-19 112849-20

Your Reference -- -- D28 D27 D26 D25 D24

Location -- -- Site 1 Site 1 Site 1 Site 1 Site 1

Date Sampled 24/06/11 25/06/11 26/06/11 27/06/11 28/06/11

Dust mg/filter 0.04 1.3 0.85 0.95 0.62 0.38

Dust in Air mg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

a-Quartz on Filter µg 5 <5 <5 5 6 <5

a-Quartz in Air µg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1
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Client Reference: Dust Analysis

Quartz in Dust 

Our Reference: UNITS PQL 112849-21 112849-22 112849-23 112849-24 112849-25

Your Reference -- -- D23 D22 D21 D20 D19

Location -- -- Site 1 Site 1 Site 1 Site 1 Site 1

Date Sampled 29/06/11 30/06/11 1/07/11 2/07/11 3/07/11

Dust mg/filter 0.04 0.96 2.8 0.60 0.90 0.72

Dust in Air mg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

a-Quartz on Filter µg 5 <5 <5 12 27 <5

a-Quartz in Air µg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Quartz in Dust 

Our Reference: UNITS PQL 112849-26 112849-27 112849-28 112849-29 112849-30

Your Reference -- -- D18 D17 D16 B11 B10

Location -- -- Site 1 Site 1 Site 1 Site 2 Site 2

Date Sampled 4/07/11 5/07/11 6/07/11 8/06/11 9/06/11

Dust mg/filter 0.04 0.32 0.48 0.33 0.29 0.66

Dust in Air mg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

a-Quartz on Filter µg 5 <5 <5 <5 <5 <5

a-Quartz in Air µg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Quartz in Dust 

Our Reference: UNITS PQL 112849-31 112849-32 112849-33 112849-34 112849-35

Your Reference -- -- B9 B8 B7 B6 B5

Location -- -- Site 2 Site 2 Site 2 Site 2 Site 2

Date Sampled 10/06/11 11/06/11 12/06/11 13/06/11 14/06/11

Dust mg/filter 0.04 0.27 0.13 0.17 0.61 0.41

Dust in Air mg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

a-Quartz on Filter µg 5 <5 <5 <5 <5 9

a-Quartz in Air µg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Quartz in Dust 

Our Reference: UNITS PQL 112849-36 112849-37 112849-38 112849-39 112849-40

Your Reference -- -- B4 B3 E34 E33 E32

Location -- -- Site 2 Site 2 Site 2 Site 2 Site 2

Date Sampled 15/06/11 16/06/11 17/06/11 18/06/11 19/06/11

Dust mg/filter 0.04 0.45 <0.04 0.96 1.8 0.90

Dust in Air mg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

a-Quartz on Filter µg 5 10 <5 <5 10 9

a-Quartz in Air µg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Quartz in Dust 

Our Reference: UNITS PQL 112849-41 112849-42 112849-43 112849-44 112849-45

Your Reference -- -- E31 E30 E29 E28 E27

Location -- -- Site 2 Site 2 Site 2 Site 2 Site 2

Date Sampled 20/06/11 21/06/11 22/06/11 23/06/11 24/06/11

Dust mg/filter 0.04 0.69 1.1 1.4 1.0 1.2

Dust in Air mg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

a-Quartz on Filter µg 5 <5 <5 7 15 22

a-Quartz in Air µg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1
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Client Reference: Dust Analysis

Quartz in Dust 

Our Reference: UNITS PQL 112849-46 112849-47 112849-48 112849-49 112849-50

Your Reference -- -- E26 E25 E24 E23 E22

Location -- -- Site 2 Site 2 Site 2 Site 2 Site 2

Date Sampled 25/06/11 26/06/11 27/06/11 28/06/11 29/06/11

Dust mg/filter 0.04 0.46 0.65 1.1 0.43 1.2

Dust in Air mg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

a-Quartz on Filter µg 5 9 8 13 <5 41

a-Quartz in Air µg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Quartz in Dust 

Our Reference: UNITS PQL 112849-51 112849-52 112849-53 112849-54 112849-55

Your Reference -- -- E21 E20 E19 E18 C32

Location -- -- Site 2 Site 2 Site 2 Site 2 Site 4

Date Sampled 30/06/11 1/07/11 2/07/11 3/07/11 6/06/11

Dust mg/filter 0.04 0.80 0.35 0.47 0.39 0.39

Dust in Air mg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

a-Quartz on Filter µg 5 <5 <5 <5 <5 <5

a-Quartz in Air µg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Quartz in Dust 

Our Reference: UNITS PQL 112849-56 112849-57 112849-58 112849-59 112849-60

Your Reference -- -- C31 C30 C29 C28 C27

Location -- -- Site 4 Site 4 Site 4 Site 4 Site 4

Date Sampled 7/06/11 8/06/11 9/06/11 10/06/11 11/06/11

Dust mg/filter 0.04 0.76 1.8 0.87 0.39 0.38

Dust in Air mg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

a-Quartz on Filter µg 5 <5 <5 <5 <5 <5

a-Quartz in Air µg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Quartz in Dust 

Our Reference: UNITS PQL 112849-61 112849-62 112849-63 112849-64 112849-65

Your Reference -- -- C26 C25 C24 F34 F33

Location -- -- Site 4 Site 4 Site 4 Site 4 Site 4

Date Sampled 12/06/11 13/06/11 14/06/11 15/06/11 16/06/11

Dust mg/filter 0.04 0.40 0.42 0.15 0.35 1.0

Dust in Air mg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

a-Quartz on Filter µg 5 <5 <5 7 <5 <5

a-Quartz in Air µg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Quartz in Dust 

Our Reference: UNITS PQL 112849-66 112849-67 112849-68 112849-69 112849-70

Your Reference -- -- F32 F31 F30 F29 F28

Location -- -- Site 4 Site 4 Site 4 Site 4 Site 4

Date Sampled 17/06/11 18/06/11 19/06/11 20/06/11 21/06/11

Dust mg/filter 0.04 2.3 0.84 0.49 0.28 0.68

Dust in Air mg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

a-Quartz on Filter µg 5 21 <5 <5 <5 <5

a-Quartz in Air µg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1
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Client Reference: Dust Analysis

Quartz in Dust 

Our Reference: UNITS PQL 112849-71 112849-72 112849-73 112849-74 112849-75

Your Reference -- -- F27 F26 F25 F24 F23

Location -- -- Site 4 Site 4 Site 4 Site 4 Site 4

Date Sampled 22/06/11 23/06/11 24/06/11 25/06/11 26/06/11

Dust mg/filter 0.04 0.82 0.38 0.27 0.47 0.62

Dust in Air mg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

a-Quartz on Filter µg 5 <5 <5 5 <5 <5

a-Quartz in Air µg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Quartz in Dust 

Our Reference: UNITS PQL 112849-76 112849-77 112849-78 112849-79 112849-80

Your Reference -- -- F22 F21 F20 F19 F18

Location -- -- Site 4 Site 4 Site 4 Site 4 Site 4

Date Sampled 27/06/11 28/06/11 29/06/11 30/06/11 1/07/11

Dust mg/filter 0.04 1.0 0.80 0.66 0.25 0.39

Dust in Air mg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

a-Quartz on Filter µg 5 10 27 <5 <5 <5

a-Quartz in Air µg/m3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Quartz in Dust 

Our Reference: UNITS PQL 112849-81

Your Reference -- -- F17

Location -- -- Site 4

Date Sampled 2/07/11

Dust mg/filter 0.04 0.37

Dust in Air mg/m3 0.1 <0.1

a-Quartz on Filter µg 5 <5

a-Quartz in Air µg/m3 0.1 <0.1
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Client Reference: Dust Analysis

Method ID Methodology Summary

 DUST-004 Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample 
results based on volume data supplied by client. Samples tested as received, *accreditation does not cover 
sampling.

 DUST-004 Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample 
results based on volume data supplied by client. Samples tested as received, *accreditation does not cover 
sampling.

Quartz analysed in accordance with NIOSH 7603
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Client Reference: Dust Analysis

Report Comments:

Detection limit for quartz/air based on an air volume >50m3

INS: Insufficient sample for this test;  NT: Not tested; PQL: Practical Quantitation Limit; <: Less than; >: Greater than
RPD: Relative Percent Difference; NA: Test not required; LCS: Laboratory Control Sample; NR: Not requested
NS: Not specified; NEPM: National Environmental Protection Measure
DOL:  Sample rejected due to particulate overload

Quality Control Definitions

Blank : This is the component of the analytical signal which is not derived from the sample but from reagents, 
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample
selected should be one where the analyte concentration is easily measurable. 

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria 
Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however were analysed at a frequency
to meet of exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD a matrix
spike recoveries for the sample batch were within laboratory acceptance criteria.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spike and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and
10-140% for SVOC and Speciated Phenols is acceptable.
Surrogates: 60-140% is acceptable for general organics and 10-140% for SVOC and Speciated Phenols.
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Esperance Port Authority Ambient Air Quality Monito ring Report  

June 2011  
 
 
1. INTRODUCTION 
  

Ecotech PTY LTD was commissioned by the Esperance Port Authority to provide monitoring and data 

reporting for the Esperance Port Authority monitoring network.  The network consists of eight stations 

at the locations shown in Table 1. The monitoring network was commissioned on the 19th October 

2009.  

�

This report presents the data for June 2011 (31st May 2011 12:00 to 1st July 2011 12:00). 

 

 The data presented in this report: 

·  Describes air quality measurements 

·  Compares monitoring results  

·  Has been quality assured 
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2. Monitoring & Data collection 

2.1. STATION PARAMETERS  

The Esperance Port Authority monitoring stations are equipped to measure the following 

parameters: 

Table 1: Particulate and Meteorological Parameters Measure d at the EsPA Monitoring stations 

 

Station 
Particulate Parameters 

Measured 

Meteorological Parameters 

Measured 

EP1 PM10 (TEOM) 

Wind Speed 

Wind Direction 

Sigma 

(Sensor elevation: 10m) 

EP2 PM10 (TEOM) NA 

EP3 PM10 (TEOM) NA 

EP4 PM10 (TEOM) NA 

EP5 TSP (E-Sampler) 
Wind Speed 

Wind Direction 

EP6 TSP (E-Sampler) 
Wind Speed 

Wind Direction 

EP7 TSP (E-Sampler) 
Wind Speed 

Wind Direction 

EP7 Met NA 

Wind Speed 

Wind Direction 

Sigma 

(Sensor elevation: 10m) 

EP8 TSP (E-Sampler) 
Wind Speed 

Wind Direction 
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2.2 DATA COLLECTION METHODS 
 
 The following methods are used for data collection:  
 
  Table 2: Methods 

Parameter  Method  Description  

PM10 AS 3580.9.8-2008 

Determination of suspended 
particulate matter – PM10 high 

continuous direct mass method 
using a tapered element oscillating 

microbalance analyser 

TSP 
Met One E-Sampler Operation 

Manual 
Met One E-Sampler Operation 

Manual  

Wind Speed AS 2923 -1987 
Ambient Air – Guide for 

measurement of horizontal wind for 
air quality applications 

Wind Direction AS 2923 -1987 
Ambient Air – Guide for 

measurement of horizontal wind for 
air quality applications 

Sigma AS 2923 -1987 
Meteorological monitoring guidance 
for regulatory modeling applications  

 

2.3 DATA VALIDATION AND REPORTING 
  

2.3.1. Validation 

 The Ecotech ERS (Environmental Reporting Services) department perform daily data checks 

 to ensure maximum data capture rates are maintained. Any equipment failures are 

 communicated to the responsible field engineers for urgent rectification. Ecotech ERS maintains 

 two distinct databases containing non-validated and validated data respectively.  

 The validated database is created by duplicating the non-validated database and then flagging 

 data affected by instrument faults, calibrations and other maintenance activities. The operator is 

 forced by the reporting software to supply a valid reason (e.g. backed by maintenance notes, 

 calibration sheets etc) in the database for flagging any data as invalid.    

 Validation is performed by the operator, and the validation is reviewed. All data is checked and 

 graphs and reports are generated based on the verified 5 minute data.  
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2.3.2. Reporting 

 Reports for the Esperance Port Authority are created on a monthly basis.  

 The data is reported in one Microsoft�   Excel (*.xls) file and named “EsPA Data 

Report_Jun11.xls”.  

 The “EsPA Data Report_Jun11.xls” file consists of 13 Excel spreadsheets: 

1. Cover page 

2. TEOM EP1 to EP8 Daily 

3. TEOM EP1 to EP4 

4. E-Sampler EP5 

5. E-Sampler EP6 

6. E-Sampler EP7 

7. E-Sampler EP8 

8. EP1 Met 

9. EP1 Wind Roses 

10. EP7 Met 

11. EP7 Wind Roses 

12. 1 hr Sigma 

13. Valid Data Exception Report 

 

2.3.3. Reporting Notes .  

·  The data contained in this report is based on Australian Western Standard Time.  

·  Averaging times are reported from the start of the period, i.e. the hourly average 03:00 am is 

for the data collected from 3:00 am to 4:00 am.   

·  Missing data is explained in the “Valid Data Exception Report” spreadsheet in Section 4.1 of 

this report and in the “EsPA Data Report_Jun11.xls”. 

·  Automatic zero checks are performed by the E-Sampler analyser every hour. These checks 

occur at around 5 to 10 minutes past the hour. The data is invalidated when these checks 

occur but is not referred to in the valid data exception table. 

·  All summary data has been calculated from 5 minute averages. 

·  All 24-hour averages and maximums contained in the report are calculated from midday to 

midday 

·  Wind roses for EP1 and EP7 stations are calculated from midday to midday 



  
 Report NO: DAT5216 
 Issue Date: 11/07/2011 

Report prepared by: Diep Lam   
 Page:  7 of 17 
 
 

                                                

 
 
 

Esperance Port Authority 
 Monthly Ambient Monitoring Report   

ECOTECH PTY LTD. ABN: 32 005 752 081 

1492 Ferntree Gully Rd, Knoxfield VIC. 3180. AUSTRA LIA 

Tel No: 1300 364 946   Fax No: 1300 668 763 

WEB  www.ecotech.com.au 

3. CALIBRATIONS AND MAINTENANCE  
  

3.1 UNITS AND UNCERTAINTIES. 
  

 The uncertainties for each parameter have been determined by the manufacturers tolerance 

 limits of the equipment’s parameters, and by the applicable Australian Standard. 

   
Table 3:  Units and Uncertainties 

 
Parameter  Units  Resolution  Uncertainty  

PM10 µg/m3 0.1 µg/m3 
±3.6% of reading or ±5 µg/m3 

whichever is greater 

TSP mg/m3 0.0001 mg/m3 TBA 

Vector Wind Speed m/s 0.1 m/s 
±0.22 m/s or 3.0% of reading, 

whichever is greater 

Vector Wind Direction deg 1 deg ±4.0 degrees 

Sigma deg 1 deg ±4.0 degrees 
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3.2 MAINTENANCE 
 The last calibrations for the following parameters have been performed on the indicated date. 

 Data supplied after this time is subject to verification, to be performed at the next  calibration 

 cycle.   

 

 Table 5 indicates when the particulate and meteorological equipment was last calibrated and 

 whether unscheduled maintenance was performed.   

 

Table 4:  EP1 Maintenance Table June 2011 
 

Parameter 

Scheduled 

Maintenance 

Performed 

Date 

Scheduled 

maintenance 

performed 

Unscheduled 

maintenance 

performed 

Reason for 

unscheduled 

maintenance 

Data lost due 

to fault? 

PM10 None N/A Nil - - 

Wind 

Speed 
None N/A Nil - - 

Wind 

Direction 
None N/A Nil - - 

 

* Instrument was not maintained according to AS 2923-1987.  

 

� Table 5:  EP2 Maintenance Table June 2011 

 

Parameter 

Scheduled 

Maintenance 

Performed 

Date 

Scheduled 

maintenance 

performed 

Unscheduled 

maintenance 

performed 

Reason for 

unscheduled 

maintenance 

Data lost due 

to fault? 

PM10 None N/A Nil - - 
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Table 6:  EP3 Maintenance Table June 2011 

 

Parameter 

Scheduled 

Maintenance 

Performed 

Date 

Scheduled 

maintenance 

performed 

Unscheduled 

maintenance 

performed 

Reason for 

unscheduled 

maintenance 

Data lost due 

to fault? 

PM10 None N/A Nil - - 

 

 Table 7:  EP4 Maintenance Table June 2011  
 

Parameter 

Scheduled 

Maintenance 

Performed 

Date 

Scheduled 

maintenance 

performed 

Unscheduled 

maintenance 

performed 

Reason for 

unscheduled 

maintenance 

Data lost due 

to fault? 

PM10 None N/A Nil - - 

 

 Table 8:  EP5 Maintenance Table June 2011  
 

Parameter 

Scheduled 

Maintenance 

Performed 

Date 

Scheduled 

maintenance 

performed 

Unscheduled 

maintenance 

performed 

Reason for 

unscheduled 

maintenance 

Data lost due 

to fault? 

TSP None N/A Nil - - 

Wind 

Speed 
* * Nil - - 

Wind 

Direction 
* * Nil - - 

 
* Instrument was not maintained according to AS 2923-1987 
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Table 9:  EP6 Maintenance Table June 2011  
 

Parameter 

Scheduled 

Maintenance 

Performed 

Date 

Scheduled 

maintenance 

performed 

Unscheduled 

maintenance 

performed 

Reason for 

unscheduled 

maintenance 

Data lost due 

to fault? 

TSP None N/A Nil - - 

Wind 

Speed 
* * Nil - - 

Wind 

Direction 
* * Nil - - 

 
* Instrument was not maintained according to AS 2923-1987 
 
 

Table 10:  EP7 Maintenance Table June 2011  
 

Parameter 

Scheduled 

Maintenance 

Performed 

Date 

Scheduled 

maintenance 

performed 

Unscheduled 

maintenance 

performed 

Reason for 

unscheduled 

maintenance 

Data lost due 

to fault? 

TSP None N/A Nil - - 

Wind 

Speed 
* * Nil - - 

Wind 

Direction 
* * Nil - - 

 
* Instrument was not maintained according to AS 2923-1987 
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Table 11:  EP7 Met Maintenance Table June 2011  
 

Parameter 

Scheduled 

Maintenance 

Performed 

Date 

Scheduled 

maintenance 

performed 

Unscheduled 

maintenance 

performed 

Reason for 

unscheduled 

maintenance 

Data lost due 

to fault? 

Wind 

Speed 
* * Nil - - 

Wind 

Direction 
* * Nil - - 

 
* Instrument was not maintained according to AS 2923-1987 
 
 
 Table 12:  EP8 Maintenance Table June 2011 
 

Parameter 

Scheduled 

Maintenance 

Performed 

Date 

Scheduled 

maintenance 

performed 

Unscheduled 

maintenance 

performed 

Reason for 

unscheduled 

maintenance 

Data lost due 

to fault? 

TSP None N/A Nil - - 

Wind 

Speed 
* * Nil - - 

Wind 

Direction 
* * Nil - - 

 
* Instrument was not maintained according to AS 2923-1987 
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4. RESULTS 
 

4.1. VALID DATA EXCEPTION TABLES 
 

Start Date End Date Report Reason Change Details
Person Making 

Changes
Date changed

04/06/11 00:50 08/06/11 10:10 5 min Power interruption PM10 Diep Lam 05/07/11

08/06/11 10:10 08/06/11 10:15 5 min Instrument stabilisation All channels Diep Lam 05/07/11

31/05/11 12:00 01/07/11 12:00 5 min Wind sensor removed for wind tunnel calibration
WS, WD, WSG and 

Sigma
Diep Lam 05/07/11

 This table includes all changes made to data during the validation process

Esperance Port Authority - EP1

Valid Data Exception Report

June-11

 

 

Start Date End Date Report Reason Change Details
Person Making 

Changes
Date changed

19/06/11 11:10 22/06/11 00:20 5 min Intermittent data transmission errors PM10 Diep Lam 05/07/11

 This table includes all changes made to data during the validation process

Esperance Port Authority - EP2

Valid Data Exception Report

June-11

 

 

Start Date End Date Report Reason Change Details
Person Making 

Changes
Date changed

31/05/11 12:00 01/07/11 12:00 5 min No data invalidated in June 2011 PM10 Diep Lam 05/07/11

 This table includes all changes made to data during the validation process

Esperance Port Authority - EP3

Valid Data Exception Report

June-11
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Start Date End Date Report Reason Change Details
Person Making 

Changes
Date changed

31/05/11 16:55 01/07/11 12:00 5 min
Intermittent instrument faults - High level of noise due 

to unstable shelter temperature
PM10 Caroline Burgess 11/07/11

 This table includes all changes made to data during the validation process

Esperance Port Authority - EP4

Valid Data Exception Report

June-11

 

 

Start Date End Date Report Reason Change Details
Person Making 

Changes
Date changed

31/05/11 12:00 01/07/11 12:00 5 min No data invalidated in June 2011 All channels Diep Lam 05/07/11

 This table includes all changes made to data during the validation process

Esperance Port Authority - EP5

Valid Data Exception Report

June-11

 

 

Start Date End Date Report Reason Change Details
Person Making 

Changes
Date changed

31/05/11 12:00 01/07/11 12:00 5 min Instrument removed for repair All channels Diep Lam 05/07/11

 This table includes all changes made to data during the validation process

Esperance Port Authority - EP6

Valid Data Exception Report

June-11

 

 

Start Date End Date Report Reason Change Details
Person Making 

Changes
Date changed

31/05/11 12:00 01/07/11 12:00 5 min No data invalidated in June 2011 TSP Diep Lam 05/07/11

31/05/11 12:00 01/07/11 12:00 5 min Wind sensor removed from the station WSWD Diep Lam 05/07/11

 This table includes all changes made to data during the validation process

Esperance Port Authority - EP7

Valid Data Exception Report

June-11
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Start Date End Date Report Reason Change Details
Person Making 

Changes
Date changed

16/06/11 05:30 16/06/11 05:35 5 min Instrument fault - E-Sampler alarm TSP Diep Lam 05/07/11

21/06/11 20:10 01/07/11 10:55 5 min Intermittent span/zero calibration failures TSP Caroline Burgess 11/07/11

23/06/11 13:20 23/06/11 13:25 5 min Instrument fault - E-Sampler alarm TSP Diep Lam 05/07/11

27/06/11 05:25 27/06/11 05:30 5 min Instrument fault - Unrealistic data All channels Diep Lam 05/07/11

27/06/11 09:00 27/06/11 10:00 5 min Instrument fault - Low battery voltage All channels Diep Lam 05/07/11

27/06/11 11:25 27/06/11 12:00 5 min Instrument fault - Low battery voltage All channels Diep Lam 05/07/11

 This table includes all changes made to data during the validation process

Esperance Port Authority - EP8

Valid Data Exception Report

June-11

 

 

-----------------------------------------------END OF REPORT-------------------------------------------------- 
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APPENDICES 
 

APPENDIX 1 
 

DEFINITIONS 
 

PM10: Particulate less than 10 microns in equivalent aerodynamic diameter 

TSP: Total suspended particulates 

WS: Vector Wind Speed 

WD: Vector Wind Direction 

µg/m3: micrograms per cubic meter @ standard temperature and pressure (0°C and 101.3 kPa) 

mg/m3: milligrams per cubic meter @ standard temperature and pressure (0°C and 101.3 kPa) 

m/s:  meters per second 

deg: degrees (True North) 
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APPENDIX 2 
 

Explanation of Exception Table  

 

Commissioning refers to the initial setup time of the instrument  when it is first installed and the 

channels are stabilising. 

 

Data transmission error refers to a period of time when the instrument cou ld not transmit data.  

This may be due to interference, or a problem with the phone line or modem. 

 

Equipment malfunction/instrument fault refers to a period of time when the instrument was  not in the 

normal operating mode and did not measure a represe ntative value of the existing conditions. 

 

Instrument out of service refers to a lack of data due to an instrument bein g shut down for repair, 

maintenance or factory calibration. 

 

Maintenance refers to a period of time when the logger / instr ument was switched off due to 

maintenance. 

 

Calibration correction factor applied to data refers to an offset or multiplier applied to the d ata.  This 

operation may be performed for a number of reasons including: (a) when a clear trend / drift 

outside the tolerance limit can be demonstrated by repeated operation precision checks, (b) when 

a correction is required on previously logged data due to a calibration check being outside the 

allowable tolerance  

 

Automatic zero check the E-Sampler is programmed to perform a zero cali bration check whereby 

air is passed through filter element, removing part iculates, before entering the sensor in the 

analyser. Data is invalidated when these checks occ ur. 

 

Power Interruption refers to no power to the station, therefore no data was c ollected at this time. 

 

 

 

 


